Abstract
Introduction

49
Echinococcosis or hydatid disease is a near-cosmopolitan zoonotic parasitic 50 infection caused by larval stage of pathogenic cestode parasite in the genus 51 Echinococcus [1] . Different species of Echinococcus cause different diseases. The two 52 main types of diseases are cystic echinococcosis (CE) and alveolar echinococcosis (AE), 53 which are caused by Echinococcus granulosus and Echinococcus multilocularis, 54 respectively [2] . Compared with CE, AE is associated with less occurrence but higher 55 lethality if timely and proper treatments are unavailable [3] . AE has been reported in 56 definitive hosts (canids) as well as in humans [4] .
57
In humans, AE affects liver in approximately 95% of the diagnosed cases, which 58 is known as Hepatic Alveolar Echinococcosis (HAE) [5] . HAE leads to liver-tissue 59 injury or even hepatic failure primarily through an infiltrative behavior. It resembles 60 the infiltrative proliferation in tumor growth and thus is clinically known as "worm 61 cancer" or "parasite liver cancer". After a long period of latent and asymptomatic stage,
62
HAE can progress into cirrhotic stage [6] or metastasize into other organs (e.g., lung 63 and brain [7] [8] [9] ), and cause local organ-function impairment and metastatic infiltration 64 [10].
65
The HAE disease is endemic in the Northern hemisphere, including North term follow-up after therapeutic interventions [20] . However, these imaging methods 
Pattern recognition analysis
132
To uncover HAE-induced metabolic changes, we performed multivariate analyses 133 on the processed NMR data. First, the unsupervised principal components analysis 134 (PCA) was used (Fig 2) . Each point in the scores plot in Fig 2 represented in the HAE group (Fig 4a) . Using similar approach, urine samples from the HAE group 160 were characterized by significantly higher levels of glutamate (Glu), malate (Mal), (Fig 4b) .
164
Statistical power analysis
165
The statistical power analysis of the selected metabolites with significant changes 166 are presented with Table 1 . First, the absolute difference between two independent 167 means (the HAE and control groups) and the intra-group standard deviation were used 
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All procedures involving human subjects were approved by the ethical committee 367 of Affiliated Hospital of Qinghai University in Xining, Qinghai, China. Written 368 informed consents were obtained from all subjects involved in the study.
369
Participant recruitment
370
The recruited HAE patients were diagnosed at the Hepatopancreatobiliary Surgery 
380
Sample size used in this study was estimated based on the prior power test with 381 some knowledge from our previous preliminary study. The power analyses was done 382 using MetaboAnalyst 3.0 software (http://www.metaboanalyst.ca) [57, 58] , and the 383 result indicated that sample size of 18 is adequate to provide sufficiently high statistical 384 power (Fig 7) . samples were centrifuged at 11000×g at 4 o C for 15 minutes to obtain blood serum.
390
Then, the blood serum and urine samples were aliquoted, snap-frozen in liquid nitrogen 391 and stored at -80 o C until further treatments.
392
Prior to analysis, samples were thawed at room temperature. An aliquot of 400 μL analyses. The remaining spectra over ranges of δ 0.8-8.5 for blood serum and δ 0. 
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